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,Q WKLVZRUNZDV LQYHVWLJDWHG D WUHDWPHQWPHWKRGZKLFK FDQEHDSSOLHG WRSLQHDSSOH ILEHUV IURPFURZQZLWK ORZ
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6(0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;5'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7*$ZHUHXVHGWRFKDUDFWHULVHWKHHIIHFWRIWUHDWPHQWRQSLQHDSSOH
ILEHUV IURP FURZQ )XUWKHUPRUH LW ZDV HYDOXDWHG WKH SHUIRUPDQFH RI PRGLILHG SLQHDSSOH ILEHUV IURP FURZQ DV
UHLQIRUFHPHQW LQ SRO\SURS\OHQH IRU LPSDFW WHVWV 5HVXOWV UHYHDOHG WKDW WKH WUHDWPHQW SURSRVHG RQ ILEHUV VXUIDFH










EHFDXVHRI HQYLURQPHQWDO DVSHFW EXW WKH\ KDYH FKDUDFWHULVWLFV WKDW DUH UDUHO\ REVHUYHG LQ V\QWKHWLF
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+RZHYHU FHUWDLQ GUDZEDFNV VXFK DV SRRU FRPSDWLELOLW\ ZLWK WKH K\GURSKRELF SRO\PHU PDWUL[ WKH
WHQGHQF\ WR IRUP DJJUHJDWHV GXULQJ SURFHVVLQJ DQG WKH ORZ UHVLVWDQFH WR PRLVWXUH JUHDWO\ UHGXFH WKH
SRWHQWLDORIQDWXUDOILEHUVWREHXVHGDVUHLQIRUFHPHQWLQSRO\PHUV>@7KHLQFRPSDWLELOLW\EHWZHHQ
SRO\PHU DQG ILEHU FDQ FDXVH SUREOHPV LQ WKH SURFHVVLQJ RI FRPSRVLWHV DQG ILQDOO\ LQ WKH PDWHULDOV
SURSHUWLHV
















GLIIUDFWRJUDPV ZHUH REWDLQHG LQ D 6KLPDG]X GLIIUDFWURPHWHU PRGHO ;5' &RQGLWLRQV XVHG ZHUH












7KH WUHDWHG SLQHDSSOH ILEHUV ZHUH PL[HG ZLWK WKH 33 LQ D WKHUPRNLQHWLF PL[HU ZLWK VSHHG UDWH
PDLQWDLQHG DW  USP LQ ZKLFK ILEHUV ZHUH UHVSRQVLEOH IRU  ZW LQ WKH FRPSRVLWLRQ $IWHU WKH













)LJXUH  HYLGHQFH WKH ;UD\ GLIIUDFWRJUDP RI SLQHDSSOH ILEHUV IURP FURZQ ,W SUHVHQWV WZR SHDNV
ZKLFKDUHZHOOGHILQHG7KHSUHVHQFHRIWKHVHGLIIUDFWLRQSHDNVLQGLFDWHVWKDWWKHILEHULVVHPLFU\VWDOOLQH
$FFRUGLQJWRVHYHUDODXWKRUV>@WKHWZRSHDNVVLWXDWHGDWT RDQGT RFDQEHDWWULEXWHG
WRFHOOXORVH,DQG,97KHVH WZRSHDNVDUHDWWULEXWHG WR WKHDQGFU\VWDOORJUDSKLFSODQHV
UHVSHFWLYHO\>@&U\VWDOOLQLW\LQGH[&,LVHVWLPDWHGXVLQJWKHH[SUHVVLRQ

&, +±++  
ZKHUH+ LV WKH KHLJKW RI WKH SHDN DW T   R DQG+ LV WKH GLIIUDFWHG LQWHQVLW\ DW T   R
$FFRUGLQJ WR WKLV H[SUHVVLRQ  WUHDWHG DQG XQWUHDWHG SLQHDSSOH ILEHUV SUHVHQWHG  DQG  RI
FU\VWDOOLQLW\UHVSHFWLYHO\7KHVHYDOXHVFDQEHDWWULEXWHGWRWKHILEHUVPRGLILFDWLRQ
6FDQQLQJHOHFWURQPLFURVFRS\6(0
























)LJXUH  SUHVHQWV 6(0PLFURJUDSKV
XQWUHDWHGILEHUV)LJXUH$VKRZVDODUJ
ZDV REVHUYHG WKH UHPRYDO RI WKHVH H[W
HOLPLQDWLRQRIVXSHUILFLDOOD\HUWKHFRQWD













RI WUHDWHG DQG XQWUHDWHG SLQHDSSOH ILEHUV ([DPLQD
HDPRXQWRIH[WUDFWLYHV$IWHUWKHWUHDWPHQWRQSLQHD
UDFWLYHV RQ VXUIDFH ILEHUV ,W ZDV YHULILHG DOVR WKD
FWDUHDIRUH[SRVLWLRQRIILEULOVUHHQWUDQFHDQGJORE
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)LJXUHVKRZV7*$FXUYHVRISXUH33WUHDWHGDQGXQWUHDWHGSLQHDSSOHILEHUVDQGFRPSRVLWHV)RU
33 WKHUH LV RQO\ RQHVWHS GHFRPSRVLWLRQ SURFHVV WKH SLQHDSSOH ILEHUV DQG FRPSRVLWHV VKRZ WZRVWHS
SURFHVVHV
)URP WKH7*$FXUYHV LW LVSRVVLEOH WRREVHUYH WKH VWDUWLQJRI WUHDWHGDQGXQWUHDWHGSLQHDSSOH ILEHUV
ZHLJKW ORVV DW  R&7KH ILUVW SURFHVVRIZHLJKW ORVV RI WKH WUHDWHG DQGXQWUHDWHGSLQHDSSOH ILEHUV LV
DWWULEXWHGWRWKHUPDOGHJUDGDWLRQRIILEHUV7KHQH[WZHLJKWORVVLVDVVRFLDWHGWRGHFRPSRVLWLRQRIWKHĮ
FHOOXORVHSUHVHQWLQWKHILEHUV




7DEOH  SUHVHQWV WKH LQWHUDFWLRQ EHWZHHQ ILEHU DQG PDWUL[ GXULQJ WKH PL[WXUH SURFHVV REWDLQHG E\
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7KXV DJURUHVLGXH WUHDWHG ZDV DGHTXDWH IRU WKHUPRSODVWLFV FRPSRVLWHV SUHSDUDWLRQ DQG LPSURYH
LQWHUIDFLDOERQGLQJEHWZHHQILEHUVPDWUL[
 &RQFOXVLRQV
$ONDOLQH WUHDWPHQW RI SLQHDSSOH ILEHUV IURP FURZQZDV HIIHFWLYH IRU UHPRYLQJ WKH H[WUDFWLYHV DQG
LQFUHDVLQJ URXJKQHVV RI WKH VXUIDFH ILEHUV7KLV VWXG\ GHPRQVWUDWHG WKH HIIHFW RI WUHDWPHQW RQ WKH
PHFKDQLFDOSURSHUWLHVRIWKHFRPSRVLWHVDQGWRVWXG\WKHSUDFWLFDELOLW\RISURFHVVLQJWKHVHDJURUHVLGXHV
ZLWK WKHUPRSODVWLFV 33 7KH WUHDWPHQW RI ILEHUV ZDV VXFFHVVIXOO\ DFFRPSOLVKHG E\ VFDQQLQJ HOHFWURQ
PLFURVFRS\ DQG ;UD\ GLIIUDFWLRQ WHFKQLTXHV DQG LW ZDV YHULILHG WKDW HIIHFWLYHO\ LPSURYHV WKH LPSDFW
VWUHQJWKRIFRPSRVLWHVUHLQIRUFHGZLWKWUHDWHGSLQHDSSOHILEHUVFRPSDUHGWRWKHSRO\PHUSXUH
$FNQRZOHGJHPHQWV
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